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(57) PecjDepaT: 

M3o6peTeHne npeAHasHaHeHO An?i 
fleaapaL^MM >khakmx cpefl. B ycraHOBKe 
BaKyyMHbiM Asaaparop BbinoriHeH b bha© 
AeraanpyfOLL^ero crpyPiHoro annapara. 
YcTaHOBKa CHa6>KeHa l^ukjiohom, HarpeBareneM 
M noAafOLLiUM HacocoM. floAajOLAUM Hacoc 
BXOAOM noAKTiioHeH K MCTOHHUKy AeaspupysMoCi 
>KMAKOCTM. Conno cipyCiHoro annapara 
noAKntoHeHO k HarpeBaienfo, KoiopbiC^ b cboio 
onepeAb noAKmoneH k BbixoAy m3 noAaioiAero 
Hacoca. BbixoA crpyt^Horo annapara noAK^lO'^eH 

K BXOAY B l4MKnOH, KOTOpbllll raSOBblM BblXOAOM 

noAKJiKD^eH K raaoBOh/iy bxoav 

>KMAKOCTHO-ra30Boro crpyMHoro annapara, a 
BblXOAOM xnAKOcru - K norpeGnreriK) 
fleaapupoBaHHoPi >KMAKOcrM. 3oHy noHM>KeHHoro 
AaaneHMfl coaAajor b AeraanpyioLAeM crpyCiHOM 
annapare. B nocneAHeM cosAaior aoHy 
noHii>KeHHoro AaBJieHM^i c o^paaoaaHi^eM 
pasBuroC^ noBepxHocru raaoBbiAeneHUfl m 
cf)opMMpoBaHMeM raaonapoKMAKOcrHoro noroKa 
c o6~beMHbiM ra3onapocoAep>KaHkieM b CMecM He 
Menee 0,3 m nepeBOAOM noroKa CMecM Ha 
CBepx3ByKOBoC^ pexnM reMeHUfl. Sareiw b 
AerasMpyfOLAeM crpyfiHOM annapare opraHnsytor 
CKaHOK AsiBneHM^i c npeoOpaaoBaHkieM b HeM 



noroKa b >KMAKOcrHOM npM oeiseMHOM 
ra30C0Aep>KaHMH He 6onee 0,70. riocne sroro 

>KHAKOCTHOM nOTOK HOAafOr B l^MKnOH, B KOTOpOM 

cjDopMnpyjoT 30Hy noHn>KeHHoro AaBJieHi/ifi, b 
KOTopyra orBOA^iT raa na AeaspupyeivioPi 
>KHAKOCTM. B peayjibrare noBbiLuaercfl 
acjDCjDeKTMBHOCTb fl/Baopai^vwA >KMAKOcrn. 2 

c.n.c|D-nbi, 1 nn. 
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(54) FLUID-JET DEAERATION METHOD AND JET-TYPE DEAERATION UNIT 



(57) Abstract: 

FIELD: deaeration of liquid media. 
SUBSTANCE: vacuunn deaerator of unit is, 
essentially, degassing jet-type apparatus. 
Unit has cyclone, heater, and feed pump. 
Inlet of the latter is connected to heater 
which, in its turn, is connected to outlet 
of feed pump. Outlet of Jet-type apparatus 
is connected to inlet of cyclone whose gas 
outlet is connected to gas inlet of 
liquid-gas jet-type apparatus and fluid 
outlet, to deaerated liquid user. 
Low-pressure zone is organized in degassing 
jet-type apparatus to form developed 
gas-liberation surface and gas-steam-liquid 
flow with volume content of gas and steam in 
mixture being at least 0.8 and to transfer 
mixture stream to supersonic flow 
conditions. Then pressure within degassing 
jet-type apparatus is abruptly raised with 
gas flow converted into liquid flow at 
volume gas content not over 0.70. After 
that, liquid stream is passed to cyclone 



wherein low- pressure zone is organized to 
receive gas from liquid being deaerated. 
EFFECT: improved efficiency of liquid 
deaeration. 2 d, 1 dwg 
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M3o6peTeHMe othocmtca k o6jiacTM 
CTpyCiHoti TexHMKM, npenMyiuecTBeHHO k 
McnojibaoBaHMio crpyRHbix annaparoB 
fleaapai^MM >kiiakhx cpefl, npemwyLi^ecTBeHHO 
nuTaxenbHOM BOflbi SHeproycxaHOBOK. 

M3BecTeH cnoco6 p,ea3pai\]A]/\ >kmakhx cpefl, 
BKntoHarou^MM noAany >kmakoctm Ha f\,esi3pai\]A\o e 
BBKyyMHbiC^ Aeaaparop m nocreAyfoinee 
pasAeJieHkie b HeM noAaHHoPi Ha Aea3pai-\M(o 

>KMAKOCTI/l Ha Aea3piipOBaHHyK) >Kl/IAKOCTb ki 

BbiAeJieHMbiM M3 Hee ras c otboaom M3 
BaKyyMHoro AeaspaTopa rasa m AerasnpoBaHHoCi 
>KMAKOCTH (CM., RU, naieHT, 2040942, ony6n. 
09.08.95). 

l/l3 3Toro >Ke nareHTa PoccMi?icKoK 
OeAepai^HM 2040942 MasecTHa yciaHOBKa Ann 
Aea3paL4MM xmakocth, coAep>KaLi^afl eMKOCTb 
noA BaKyyMOM c BbinojiHeHHbiMn b new Tpy6oM c 
KnanaHOM Ann noABOAa jkmakoctm Ha 
Aera3ai4MK3, CMcreMy npoctDHJiMpoBaHMbix jiotkob 
Ann o6ecneHeHMyi pasAeneHM^ AeraanpoBaHHoi^ 
>KMAKOCTH H BbiAeni/iBLuerocfl rasa ii cucTeMbi 
OTBOAa BbiAefiMBLuerocsq rasa i/i AeraskipoBaHHoC^ 
>KMAKOCTM Ha 6336 cTpyMHbix annapajOB. 

OAHaKO AaHHbiPi Aeaaparop nivieeT cjio>KHyio 
KOHCTpyKi4Mto M Tpe6yeT cneL4ManbHbix cpeACTB 
Ann noAa'^M b Hero >kmakoctm na p,ea3pai\v\\o m 
cpeACTB Ann OTKaHKH ms Hero AeraanpoBaHHOL?! 
>KMAKOCTH n BbiAeJinBLuerocn m3 nee rasa, hto 
Aenaer AaHHbie cnoco6 m ycTaHOBKy 

3KOHOMHHecKM Mano npUBJieKaTenbHblMM. 

Han^onee 6nM3KMM k onucbiBaeMOMy no 

TeXHUHGCKOM CyLUHOCTM M AOCTHraBMOMy 

peaynbTaiy nsnneTcn cnoco6 cipyMHoCi 
Aea3pai4m/i, BKnfOMafOLLJ,MM noAa^y >ki/iakoctm na 
AeaapMpoeaHMe, coaABHue aoHbi noHM>KeHHoro 
AaeneHi^n m nocneAyjou^Me otboa 
AeaapkipoBaHHOki >kmakoctli m OTKaHKy crpyMHbiM 
annapaioM BbiAeriMBLuerocn rasa (cm. , RU, 
nareHT, 2088842, ony6n. 27.08.97). 

Ms 3Toro >Ke nareHTa PoccuMCKoti 
ftJeAepai^Mi/i nsBecTHa yciaHOBKa Ann 
Aeaapi/ipoBaHkin >kmakocth, coAep>KaLJ4an 
MCTOMHMK A^a^PuPYSMoPi >KHAKOCTM, BaKyyMHbm 
Aeaapaiop, >KHAK0CTH0-ra30BbiM crpyMHbm 
annapar m Hacoc, npM 3tom BaKyyiviHbiM 
Aeaaparop noAKnjoHeH k ncioHMMKy 
AeaapupyeMoPi >kmakoctm, nacoc bxoaom h 
>Ki/iAKOCTHO-rasoBbiM cipyMHbiM annapar 
BbixoAOM noAKJiJoneHbi k ncroHHUKy 
AeaspupyeMoPi >KHAKocrM m BbixoAOM nacoc 
noAKnioHeH k conny >KMAKocTHO-ra30Boro 
crpyPiHoro annapara. 

flaHHbie cnocoG j3,ea3pa\j,\A\A noAnnroHHoCi 
>KMAKOCTii n ycTaHOBKa Ann ero ocyu^ecTBreHMn 
nosBonntoT npoBOflMTb fleaapai^MK) noAnnTOHHOM 
BOAbi B coMeraHMH c ee XMMH^ecKoPi ommctkom. 
OAHaKO B ASHHbix cnoco6e m ycranoBKe 
3ct)ct)eKTMBHO McnonbsyeTcn tojibko oahh ms 

KOMnOHSHTOB, KOTOpbIM nOSBOJinBT 

AeaapMpoBaib boay - noHM>KeHHoe AaBJieHMS 
HaA XMAKOCTbio. B Toxe BpsMn HeAOCTaroHHan 

pa3BMTOCTb nOBepXHOCTM BBAbl B MOMBHT 88 

A8ra3aL\MM v\ ManonoABM>KHoe cocTonHMe BOAbi 

B MOWieHT Aera3aL4MM CHMXaror 3Cf)C|DeKTMBHOCTb 

AaHHbix cnoco6oB m ycraHOBKH noAroroBKH 

nOAHMTOHHOC^ BOAbi. 

SaAa^eM, na peLueHne KoropoM HanpaBneHO 
HacToniAee M3o6peTeHiie, nBnnejcn noBbiLueHne 

3Ct)Ct)eKTHBHOCTM Aea3pai4MM >KHAKOCTM nyiSM 

pesKoro yBejiMHSHun nosepxHOCTH 
raaoBbiAeneHun >ki/1akoctm m cfiopMnpoBaHMn 
ycnoBnC^ Ann Gbicrporo OTBOAa BbiAennBiiierocn 

M3 >KMAKOCTM fasa npH yMSHbLiJeHMM 

MarepnanoeMKOcru ycraHOBKH Ann Aeaapai^MH 



>KMAKOCrM, B KOTOpOM peajiMSOBaH AaHHbIM 

cnoco6 AeaspauMM. 

flaHHan saAana peLuaercn aa chbt roro, hto 
B cnoco6e crpyC^HoC^ AeraaaL\MH, BKriKDHawiAeM 
noAaMy >ki/iakoctm na Aea^puposaHne, coaAanne 
^ aoHbi noHM>KeHHoro AaBJieHun n nocjieAyfOLHne 
otboa AsaspupoBaHHoC^ >kmakocth m OTKa^Ky 
>KMAK0CTH0-ra30BbiM CTpyt^HbiM annapaTOM 
BbiAeJiMBLuerocn rasa, aony noHM>KeHHoro 
AaBJisHun cosAaioT b Aeraai/ipyKDiAewi crpyCiHOM 
annapare nyreiw noAann noA nanopoM b conno 
HarperoM AeaapupyeMoCi jkmakoctm, npw 3tom sa 
CHer pacLUkipeHun >kmakoctii, aa BbixoAHbiM 
ceneHneM conna coaAaioT aony noHUKeHHoro 
AaBJiGHMn c o6pa30BaHMeM pasBi/iroPi 
nosepxHOCTM rasoBbiAerieHMn na AeaapupyeMOM 

/5 >KMAKOCTH, Cj^OpMMpOBaHMeM 

ra3onapo>KMAKOCTHoro noroKa c o6teMHbiM 
ra3onapocoAep>KaHkieM b CMecbi ne Menee 0,8 ki 
nepeBOAOM 3a CHer SToro naporasoKHAKocTHoPi 
CMecu Ha CBepxsByKOBOM pe>KMM reneHMn, sareM 
B napo>KHAKOCTHOM crpyC^HOM annapare 

20 opraHnayjor CKanoK AaBJieHMn c 

npeo6pa30BaHM8M b H8M TyMaHonoAo6Hot^ 
naporaaojKMAKocTHoC^ CMecu nepoA CKa^KOM 
AaBJieHMn b >kmakocthoii hotok c nysbipbKaMU 
ra3a 3a CKa"^KOM AaBJieHun npM o6"beMHOM 
rasocoAep>KaHMH b CMecM He 6ojiee 0,7, nocjie 
Mero >KMAKOCTHoi?i noTOK c nysbipbKaMM rasa 
noAafor b UiUkjioh, b KoropoM nyreM oTKaHKn 
rasa >KMAKOCTHO-ra30BbiM crpyMHbiM annaparoM 
M saKpyTKM >KMAKOcrHoro noroKa c nysbipbKaMH 
rasa cjoopMnpyfor aony noHH>KeHHoro AaBnenun, 
b KOTopyfo opraHMsyhOT otboa BbiAennBLuerocn 
M3 p,esisp\ApyQMO\A >KMAKOCTH rasa. 

PeiuaeMan 3aAa"^a peiuaeTcn raioKe aa CMer 
roro, HTO B crpyMHOM ycraHOBKe Ann 
AeaspMpoBaHi/in >kmakoctm, coAep>KaLi4eM 
McroHHUK AeaspupyeMOM >KMAKOcrn, BaKyyMHbiM 

SS Aeaaparop, >Ki/iAK0crH0-ra30BbiM crpyMHbiM 
annapar m i4MpKyjini4MOHHbiM nacoc, nocneAHMM 
BxoAOM M >KHAKOcrHO-raaoBbiM crpyMHbiM 
annapar BbixoAOM noAKmoneHbi k McroHHMKy 
AeaspMpyeMOM >KMAKOcrM m BbixoAOM 
L|MpKynni4MOHHbiM Hacoc noAKnioHeH k conny 

40 >KMAKOcrHO-ra30Boro crpyMHoro annapara, 
BaKyyMHbiM Asaaparop BbinoiiHeH b bmab 
AerasMpyFOLL^ero crpyMHoro annapara, a 
ycranoBKa CHa6>KeHa iJ,MKnoHOM, HarpesareneM 
M noAaKDLUMM HacocoM, npM oroM noAaioiAMM 

Hacoc BXOAOM nOAKnHDHeH K MCrOHHMKy 

Aea3pnpyeMOM >kmakoctm, conno 

AerasMpyjoLAero crpyMHoro annapara 
noAKnioHeno k HarpeBarenjo, KoropbiM b cbohd 
onepeAb noAKnioneH k BbixoAy noAaromero 
Hacoca, BbixoA AeraanpyraLAero crpyMHoro 
annapara noAKnraneH k BXOAy b l^mkhoh, 
KoropbiM raaoBbiM BbixoAOM noAKnKDHen k 
raaoBOMy axoAV )KMAKOcrHO-ra30Boro crpyMHoro 
annapara, a bbixoaom >kmakoctm - k 
noTpe6MTenK) AeaapupoBaHHOM >kmakoctm. 

KaK noKaaajiM npoBeAeHHbie MccjieAOBaHiin, 
opraHMaai^Mn npoi^ecca AeraanposaHMn 
>kmakoctm OKasbiBaer cyLAecTBehHoe BJiMnHne Ha 
3c|Dc|DeKTMBHOcrb npoTSKaHMn npoi^ecca 
Aeaspai^MM kmakoctm. 

EcjiM paccMorperb KaKyio JiM6o-roHKy b 
o6teMe KMAKOcrM, ro, KpoMe ycnoBun 
paBHOBecMn Me>KAy AaBJieHMeM OKpy>KaioiAei^ 
>KMAK0Crb cpsAbi M BHyrpsHHMM AaBneHMSM 
>KMAK0crM, Ha 3Ty TOHKy B Macce >kmakoctm 
AeRcTByer raioKe rMApocrarMMecKoe AaBJieHMe 
CTonCa >kmakoctm m hbm rny6>Ke pacnojio>K8Ha 
paccMaipMBaeMan lOHKa, ism 3to AaBJieHne 
Bbiiue. riosroMy b o6bNHbix ycnoBMnx yA^nMrb 



raa H3 hh>khmx cnoee >KMflKOCTM rpyflHee, hbm c 
noBepxHOCTM. KpuBan pacTBopuMOCTM OTBenaer 
Teopern^ecKM ycnoai/iio paBHOBecusi b 
noBepxHOCTHOM cnoe. flosTOMy npn cosflaHMH 
fleaapaiopoB m paapaSoTKe cnoco6oB mx 
pa6oTbi cymecTByeT crpeMJieHne k 
MaKCMManbHOMy pasBHTkito noBepxHOCTM 
fleraanpysMoP^ xnflKOCTH. Kpoiwe Toro, 

npUXOAMTCn yHMTblBaib TOT CjDaKT, HTO B 

cno>KHbix ycjioBMflx pa6oTbi Aea3paTopa npn 

OAHOBpeMeHHOM B03AeMCTBMkl Ha >KklAKOCTb 

AMHaMMHecKMX cpaKTopoB, laKkix, HanpkiMep, KaK 

CKOpOCTb M pe>KMM TGHeHUfl >KMAKOCTM C yHeiOM 

HepaBHOMepHOCTM pacnpeAeneHMfl 
TewinepaTypbi m AaBneHi/ifi b o6-beMe 
Aeaapaiopa npaKTHHecKM He pa^oTaer aaKOH 
FeHpn, Bbipaxatou^nC^ npflMyto 

nponopi^MOHaJlbHOCTb Me>KAy KOnHMeCTBOM 

pacTBopeHHoro b >kmakoctm raaa m 
napi^MajibHbiM AasneHi/ieM SToro raaa nafl 

nOBepXHOCTbK) >KMAKOCTt1. 

B TO >Ke BpeMfl 6biJia ycTaHOBnena neTKaa 

SaBMCMMOCTb MeJKfty OKMMaeiWOCTbK) >KMAKOCTM M 

ee pacTBopflioiAeC^ cnoco6HocTbK) - neM 
eojibUjeC^ OKMMaeMOCTbio o6naAaeT >KMAKOCTb, 
Tewi 6onbLJjeM pacTBopflioiAeM cnoco6HOCTbio 
OHa o6naAaeT. TaKUM o6paaoM, MaKCMMyM 

noKaaarejiFi naoaHTponbi OTBenaeT MUHUMyiviy 

paCTBOpflJOLUeM CnOC06HOCTM >KMAKOCTM, a 

KaHecTBo ra3oyAaneHM5q b peLijaK)LiJ,eM CTeneHi^ 
saBMCMT OT AByx onpeAeriflfOLJ4MX cjDaKTopGB: 
OAHopoAHOCTM cpeAbi no TewnepaType n 
BejiMHMHbi noBepxHOCTH raaoBbiAe-nen 1/151. B stom 

CBfiaH CiaHOBHTC?! nOHflTHbIM, MTO BblHOJIHeHUe 

BaKyyMHoro AeaapaTopa b bhas AsraanpyjoL^ero 
crpyMHoro annapara c coaAaHneM b hgm 
BbicoKopa3BHTOM noBepxHOCTM raaoBbiAe-HeHM?! 
B 30He noHH>KeHHoro AaeneHMPi nosBonfieT pesKO 
aKTMBnanpoBaTb npQiJ,eccbi Aera3aiJ,HM, a b 
COHeTaHMM c ctDopMnpoBaHi/ieM b CKaHKe 
AaBJieHMfl XMAKOCTHoro noroKa c rasosbiMn 
nyabipbKaMU noasonfieT coaAaib npeAnocbiriKM 
Anyi nocneAyJOLnero o6nerHeHHoro OTAeneHn^i 
raaa ot AsraanpoBaHHOM >khakocti/i 
HenocpeACTBeHHO aa AeraanpyKDiumvi CTpyMHbiM 
annaparoM b L\m<noHe. 

He MeHee Ba>KHoe aHaMGHne OKaabiBatoT 
oGecneHMBaeivibie b Aera3MpyHDLiJ,eM crpyMHOivi 
annapare pe>KMMHbie napaMerpbi, a nivieHHO 
pe>KMMbi ra30C0Aep>KaHHfl na pasjinHHbix sranax 
Aeaspai^nM >kmakocth. Bbino yciaHOBneHO, hto 
AOCTM>KeHMe npn pacLunpeHnn HarpeioPi 

>KMAKOCTM paaBMTOM nOBepXHOCTH 

raaoBbiAe-neHMfl na AeaspupyewoCi >kmakoctm 
o6ecneHMBaeTc;i npn c^opis/iMpoBaHMUi 
raaonapo>KMAKOCTHoro noTOKa c oe^beMMbiM 
ra3onapocoAep>KaHMeM b CMecu ne Menee 0,8 n 
nepeBOAOM aa cmst SToro napora30>KHAKOCTHOM 
CMecM Ha CBepxaByKOBoPi pexMM Tenenkifi. 
Kpowe Toro, Ba>KHO oSecnennTb aa CKaHKOM 
AaBJieHMfl cj^opMMpoBaHne >KMAKOCTHoro noTOKa 
c raaoBbiMM nyabipbKaMM c o6~beMHbiM 
raaocoAep>KaHMeM b cmgch ne 6onee 0,70, hto 
noasonsieT coaAaTb ycnosnfl b i^nKnoHe Ann 
AocraroHHO nerKoro yAansHUfl m3 >kmakoctm raaa 
M npki 3TOM He AsiTb paasMTbCfl npoL^eccy 
o6paTHoro pacTBopennfl raaa b >kmakocth, hto 

MOrnO 6bl CHUaHTb 3Ct)Ct)eKTMBHOCTb 

npoBOAMMoro npoi4ecca p,ea3pau,v\]A. 

M nocnsAHee, Ha hto Heo6xoAMMO oGpaTHTb 

BHMMaHMS - 3T0 AOCTM>KeHMe B03M0XH0CTM 

o6ecneHMTb raaooTAenenne 6ea noTepb 
AeraanpyeMoR >kmakoctm na Mcnapenne m, KaK 
cneACTBue, yMeHbLueHne sneproaaTpaT na 
npoBeAenne npoi^ecca AsaapupoBaHkifl m 



yMeHbLueHiie MaTepnanoeMKOCTH yaraHOBKH A-nfl 
npoBeAeHMfl npouecca f3,ea3jpau,v\v\. Sra 
oco6eHHOCTb cnocoSa m ycTanoBKH 
aaKTiHDHaeTCfl b tom, hto b npoi^ecxie 
cfjopMnpoBaHMfl paasMToC^ noBepxHOCTi/i atia 

^ Aeraaai^nn xmakoctm HeM36e>KHO HAeT 
napajinenbHbiC^ npoi^ecc napooGpasoBaHun, hto 
paHbLue TpeGoBano ncnonbsosaHMfl 
cneL\MajibHoro o6opyAOBaHMfl Ann npoBeAeHM5R 
npoi^ecca KOHAeHcai^MM 3tmx napoB. B HameM 
cyiynae cjieAyiOLAMM sa npouecxxsM 
raaoBbiAejieHM^ OKanoK AaBJieHM^i BbiabiBasT 
OKaTi/ie naporaaoBot^ cocTaBn^iioLAet^ noTOKa c 
4)opMMpoBaHMeM nyabipbKOBof^ cjDopMbi raaoBoPi 
cxscTasnflfoinePi noTOKa m KOHAeHcai^nePi b 
npoi^ecce OKaTHfl raaa naposoCi cjocTaBnjitoii^eCi 

/5 noTOKa. B peaynbTaTe b i4MKnoH nocTynaeT 
raaoKMAKOCTHOM noTOK c nyabipbKOBOM cf)opMoii 
raaoBOM cocTaBJiflioLneti, hto m noaBonfleT b 
i^nKTiOHe o6ecneHMTb Gbicipoe m scjDcjDeKTMBHoe 
oTAenehne rasa ot >kmakoctm. 

McnojibaoBaHne b ycTanoBKe ^ea^pa^\]AV\ 

20 AerasnpyHDLAero crpyMHoro annapaTa b KanecTBe 
BaKyyMHoro AsaapaTopa b cx3HeTaHMM c 
L^nKnoHOM, HarpeBBTeneM m >Ki/iAKOCTHO-raaoBbiM 
CTpyMHbiM annapaTOM An?i OTKaHKH raaa m 
cosAaHMfl noHMxeHHoro AaerieHun b i^MKnoHe 
noaBorinno b coHeraHnn c oSecneHeHneivi 
rpeGyeMbix nocneAOBaieribHOCTH A^i^cTBMM m 

pe>KHMHblX napaMBTpOB C03AaTb SaKOHHeHHbIM 

TexHonornHecKMPi 14MKJ1 A^aspaunn ot aaSopa 
HSAeaspupoBaHHOM >kmakocth ao noAaMM 
AeaspupoBaHHOM >khakoctm noTpe6nTenfo, 
HanpuMep b napoBOM KOTen sneproycTaHOBKH. 

Ha HepTe>Ke npeflCTaBJieHa npnHi4MnManbHa;i 
cxeivia crpyCiHOM yciaHOBKH ^y\9^ AeaspupoBaHMfi 
>Ki^AKocTM, B KOTopoM peanM30BaH cnoco6 
CTpywHOM Aea3paL4HM. 

CTpyMHafl ycTaHOBKa Ana AeaopupoBaHHiR 

35 >KMAKOCTM COAep>KMT MCTOHHUK 1 A^asp^ipyBMOM 

>KMAKOCTM, BaKyyMHbiM Ae£i3paTop, 

>KHAKOCTHO-raaoBbiCi cTpyMHbiC^ annapar 2 m 
i4MpKynfiiJ,MOHHbiM Hacoc 3, npM gtom 
L4npKynfii4MOHHbii?i nacoc 3 bxoaom m 
>KMAKOCTHO-raaoBbii?i CTpyCiHbiM annapaT 2 

40 BblXOflOM nOAKHJOHehbl K MCTOHHMKy 1 

Aea3pL^pyeMOM >ki/iakocth m BbixoAOM Hacoc 3 
noAKTiJOHBH K coniiy 4 jKHAKOCTHO-raaoBoro 
CTpyMHoro annapara 2. 

BaKyyMHbiM Asaoparop BbinojiHeH b bmab 
Aera3MpyfOLJ4ero CTpyMHoro annapara 5, a 
ycTanoBKa CHa6>KeHa l^ukjiohom 6, noAahDinnM 
HacocoM 8 M HarpeBareneM 13, npn aroM 
noAafoinnCi nacoc 8 bxoaom noAKniOHeH k 
MCTOHHMKy 1 Aea3pnpyeMOM >KMAKOCTM, conno 7 
Aeraanpyrou^ero CTpyiiHoro annapara 5 
noAKnroHeHO k Harpeearenio 13, KoropbiiJi e cbojo 
onepeAb noAKntoHen k BbixoAy na noAatou^ero 
Hacoca 8, bnxoa 10 AsraanpyroiAero crpyCiHoro 
annapara 5 noAKHMDHen k bxcav b L4MKnoH 6, 
KOTopbiPi raaoBbiM BbixoAOM 1 1 noAKnKDHen k 
raaoBOMy BXOAy >KMAKOcrHO-ra30Boro crpyCiHoro 

55 annapara 2, a BbixoAOM >KMAKOcrii 12 - k 
noTpeenrenio Aea3pnpoBaHHot^ >khakoctm, 
HanpuMep k napoBoiwy Komy SHeproycraHOBKM, 
MJiM KaKOMy-nM6o Apyrowy norpeGnrejiK). 

Cnoco6 crpyt^HoC^ Aeaspai^i^n peannayercfl 
cneAyHDLi^kiM o6paaoM. 

&0 fleaspupysMafl >KMAKOCTb m3 ncroHHUKa 1 
noAaercfl nacocoM 8 b HarpsBarerib 13 m Aanee 
B conno 7 AerasMpyfoiAsro crpywHoro annapara 
5. fleaapupyeMafi narpera^i >KiiAKOcrb, McreKafl 
na conna 7, paciuMpflerc5i m coaAaer aa 
BbixoAHbiM ceHeHneM conna 7 aony 
noHH>KeHHoro AasneHUfl, b KoropoM o6paayeTCfl 



pasBHTafl noBepxHOCTb raaoBbifleneHun M3 
AeaapMpyeMOki xmakocti/i c ctiopMnpoBaHMeivi 
raaonapoKMflKOCTHoro noTOKa c oe^beMMbiM 
ra3onapocoAep>KaHMeM b CMecu He Menee 0,8 m 
nepesoflOM aa CMer aroro napora30>KMAKOCTHoro 
noTOKa Ha csepxaByKOBOM pe>KHM leMeHUfl (KaK 
cneACTBue CHUxeHun CKOpocTH ssyKa b 
flByxcpasHoC^ raaoKHAKOCTHoC^ CMecu). Sarew b 
npoTOHHoCi HacTM Asraanpyioii^ero CTpytiHoro 
annapaia 5 opraHnayioT CKanoK AasneHMfl. flpn 
3TOM TyMaHOnOAOSHbIM napora30>KMAKOCTHoCi 

noTOK B CKaHKe AasneHUfl npeo6pa3yeTCfl b 
>KMAKOCTHoC^ noTOK c ny3bipbKaMH ra3a npn 
oe^beMHOM ra30C0Aep>KaHMM b CMecu He 6ojiee 
0,70. Cpasy nocne aroro >kmakocthom hotok c 
nyabipbKaMM ra3a noAatoT H3 Asraanpyiomero 
crpyC^Horo annapaia 5 b i4MKnoH 6, rAe 
>KMAKOCTHoi;i noTOK c pysbipbKaMM rasa 
mhtbhchbho aaKpy^MBafOT, nanpniviep nyreivi 
noAaHM noTOKa b umkjioh 6 nepea 
TaHreHL4ManbHbiC^ bxoa. OAHOBpeMeHHO, nyreivi 
noAaHM i4MpKyn?ii4MOHHbiM nacocoM 3 >kmakocth 

M3 MCTOHHUKa 1 B COnflO 4 >KMAKOCTHO-ra30BOrO 

CTpyC^Horo annapaia 2, o6ecneMHBaHDi oiKa^Ky 
ra3a kia L\i/iKnoHa 6 m coaAaHMe b HeM 
noHM>KeHHoro AaBneHUJi, mo b coHeiaHnn b 
aaKpyiKoC^ noioKa o6ecne"-iMBaeT MHieHCMBHbiC^ 
OTBOA rasoBbix nyabipbKoe na noeepxHOCTb 
pasAena >KMAKOCTb-ra3 m BbieoA BbiAeJiUBLuero 
rasa m 141/iKnoHa 6. nojiyneHHa?! b 
>Ki/iAK0CTH0-ra30B0M cipywHOM annapare 2 
raaoKMAKOciHafl CMecb nociynaei na cipyMHoro 
annapaia 2 b mciohhuk 1 AsaapupyeivioCi 
>Ki/iAKOciM, Hanpmviep 6a k, rAe raa oiAsnfieicfi 
01 >KHAKOciM, a >KHAKOcib BHOBb nociynaei b 
lexHonorn'HecKnw i4MKn Aeaspai^MH. 

TaKUM o6pa30M, peajinayeicfl ynpaen^ieMbiM 
M KOHTpojinpyeMbiPi npoL4ecc Aeaspaui^i^ >khakoCi 
cpeAbi, HanpuMep BOAbi, b cooiBeiCTBUM c 
OHMCbiBaeMbiM cnoco6oM cipyMHOM Aea3pai4MM. 

ct>opMyna M3o6peTeHiifl: 

1. Cnoco6 cipyPiHOi^ Aeaspaunn, 
BKHiOHaiOLAMPi noAany >kmakocih Ha 
AeaapkipoBaHkie, co3AaHMe 30Hbi noHM>KeHHoro 
AaansHMfl m nocneAytoiAne oiboa 
AeaapuposaHHoC^ kmakocim m oiKaHKy 
>KMAK0ciH0-ra30BbiM cipyC^HbiM annapaioM 
BbiAennBiuerocfl raaa, oiJinMafOLHHMcn leM, hio 
aony noHM>KeHHoro AaaneHUfl coaAaiOT b 
AeraanpyfOLL^eM cipyPiHOM annapaie nyiew 
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noAaHM noA nanopoM b 3tot cipynHbiM annapai 
HarpeioM AeaapupyeMow jkmakoctm, npw 3tom sa 
cnei pacLunpeHMfl AeaspupyeMotS >kmakocim 
coaAaKDi 30Hy noHM>KeHHoro AasneHMfl c 
o6pa30BaHMeM b npoL4ecce pacLunpeHM^ 

>KMAKOCIM pa3BHIOM nOBepXHOCTM 

raaoBbiAeneHMfl na AeaapupyewoC^ >kmakociii, 
cf)opMMpoBaHMeM raK3onapo>KMAKOCTHoro noioKa 
c 06'beMHbiM ra3onapocoAep>KaHMeM e CMecki He 
MSHee 0,8 m nepeBOAOM aa cnei aioro 
ra3onapo>Ki/iAKOciHOM CMecM na CBepxaByKOBOki 
pe>KHM TeneHMfl, aaieiw b AerasnpyhDiAeM 
CipyPiHOM annapaie oprannayioi CKanoK 
AaBJieHMfi c npeo^paaoBanneM b hsm 
naporaaoKMAKOCiHoC^ CMecu nepeA CKaHKOM 
AaaneHMfl b >kmakocihom noioK c nyabipbKawn 
raaa aa CKaMKOM AaBJieHM^ npM oe'beMHOM 
ra30C0Aep>KaHMM b CMecu He 6ojiee 0,70, nocne 
Mero >KMAKOciHoii noioK c nyabipbKaMM raaa 
noAafoi B umcnoH, b KoiopoM nyieM oiKaHKH 
raaa xnAKOciHO-raaoBbiM cipyMHbiM annapaioM 
M aaKpyiKH >KMAKOciHoro noioKa c nyabipbKaMM 
raaa cjDopMMpyioi aony noHM>KeHHoro AasjieHMfl, 
B KoiopyK) opraHnaytoi oiboa BbiAenMBiuerocji 
M3 Aera3MpyeMOM >kmakoctm raaa. 

2. CipyMHafl ycianoBKa Ana AsaspupoBaHMJi 

>KMAKOCTM, COAep>KaLJ4aiR MCIO"-IHMK 

AeaspupyeMOM >kmakocth, BaKyyMHbiPi 
Aeaaparop, >KMAK0CTH0-ra30BbiM cipyMHbiM 
annapai n i4MpKyjifli4MOHHbiM Hacoc, npM stom 
i4MpKynfli4MOHHbiM Hacoc bxoaom m 
>KMAKOCTHO-ra30BbiCi CipyMHbiM annapai 

BblXOAOM nOAKTIfOHeHbl K MCIOHHMKy 

AeaapMpyeMOM >kmakocim m BbixoAOM 
i4MpKyn?iLJ,MOHHbiM Hacoc noAKJifOMGH K conny 
>KMAKOCTHO-ra30Boro cipyMHoro annapaia, 
oiriM'-iafOLLJ.aac?! reivi, hto BaKyyMHbiM Asaapaiop 
BbinonheH b bma© Aera3MpyK)Li4ero cipyMHoro 
annapaia, a ycianoBKa CHa6>KeHa l^mkjiohom, 
HarpeBaieneM m noAaH3L4mvi HacocoM, npn stom 
noAatoLUMM Hacoc bxoaom noAKHfOHen k 
MCIOHHMKy AsaapMpyeMOM >kmakocim, conno 
AerasMpytoLL^ero cipyMHoro annapaia 
noAKnHDHGHO K HarpeBaienio, KoiopbiM, b cbok) 
OMepeAb, noAKTifc^eH k BbixoAy M3 noAajou^ero 
Hacoca, BbixoA Aera3MpyK)LU,ero cipyMHoro 
annapaia noAKJiK^Heh k BXOAy b iJ,MKnoH, 

KOIOpbIM raSOBbIM BblXOAOM nOAKJlfOHBH K 

ra30B0My BXOAy >KMAKOCTHO-ra30Boro cipyCiHoro 
annapaia, a BbixoAOM >kmakocim - k 
noTpeSnTeriK) AeaspupoBaHHOw >kmakoctm. 



00 
CM 



ro 
01 

CO 



50 



o 



55 



60 



-5- 



